Genotoxicity of therapeutic intervention in children with acute lymphocytic leukemia.
The survival rates of children treated for cancer have dramatically increased after the development of standardized multiple-modality treatment protocols. As a result, there is a rapidly growing population of pediatric cancer survivors in which the long-term genotoxic effects of chemotherapeutic intervention is unknown. To study the genotoxic effects of antineoplastic treatment in children, we performed a comparative analysis of the changes in the frequency of somatic mutations (Mfs) at the hypoxanthine-guanine phosphoribosyltransferase (HPRT)-reporter gene in children treated for acute lymphocytic leukemia (ALL). We measured HPRT Mfs from 130 peripheral blood samples from 45 children with ALL (13, low risk; 22, standard risk; and 10, high risk) from the time of diagnosis, as well as during and after the completion of therapy. We observed a significant increase in mean HPRT Mfs during each phase of therapy (diagnosis, 1.4 x 10(-6); consolidation, 52.1 x 10(-6); maintenance, 93.2 x 10(-6); and off-therapy, 271.7 x 10(-6)) that were independent of the risk group treatment protocol used. This 200-fold increase in mean somatic Mf remained elevated years after the completion of therapy. We did not observe a significant difference in the genotoxicity of each risk group treatment modality despite differences in the compositional and clinical toxicity associated with these treatment protocols. These findings suggest that combination chemotherapy used to treat children with ALL is quite genotoxic, resulting in an increased somatic mutational load that may result in an elevated risk for the development of multi-factorial diseases, in particular second malignancies.